Regulation of maternal messenger RNA translation during oogenesis and embryogenesis in Urechis caupo.
We have tested the hypothesis that the selective translation of mRNAs in oocytes and embryos is controlled by when during oogenesis individual maternal mRNAs are synthesized. In an earlier paper we described the isolation of cDNA probes to 21 maternal mRNAs which accumulate with different patterns during oogenesis in Urechis caupo (E. T. Rosenthal and F. H. Wilt, 1986, Dev. Biol. 117, 55-62). Many of these probes have now been used to analyze the translation of the maternal mRNAs in growing oocytes, full-grown oocytes, and embryos. The translation of all of the mRNAs studied changes dramatically when full-grown Urechis oocytes are fertilized. Our data do not support the idea that the translation of the different maternal mRNAs depends on when they were synthesized during oogenesis. This strongly suggests that, at some level, the ability of the cell's translational machinery to distinguish between different maternal mRNAs must reside directly, or indirectly, in the mRNA sequences. We have also found that in Urechis, as in Xenopus, the selective translation of maternal mRNAs is correlated with their selective adenylation. Consequently, we have sequenced the 3' ends of 16 translationally controlled maternal mRNAs in an effort to detect consensus sequences that might regulate adenylation. No such consensus sequences have been found, suggesting that the mRNA characteristics involved in the regulation of polyadenylation may reside in a wide variety of sequences or in more subtle features, such as secondary structure.